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Isotope Program Mission
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Isotope Program
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Re-organizing the Isotope Program

The changes to the program have been substantial

Created Research and Development Program for new and improved isotope 
production techniques

Introduced peer review into mode of operations

Restructured the federal organization of the program

Created the National Isotope Development Center

Charged NSAC to set priorities for research 

opportunities and to develop a long-term strategic 

plan for isotope production and development.
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New Isotope Program Organization

Office of Nuclear PhysicsOffice of Nuclear Physics

Tim Hallman, Director

Facilities & Project Management Division

Jehanne Gillo, Director 

National Isotope 

Development Center

St bl  I t  d A t bl  Support

Luisa Romero, Program  Analyst

(budgets, reports, performance)

Isotope Facilities

Marc Garland

(Production, facility needs)

Isotope Research

Dennis Phillips

(Research needs, R&D)

Stable Isotopes and Accountable 
Materials

TBD
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NSAC Research Isotope
Recommendations

Compelling Research Opportunities using Isotopes p g pp g p

Invest in new production approaches of alpha-emitting radionuclides, e.g. Ac-
225, At-211.
Invest in coordination of production capabilities and supporting research. 
Produce isotopes of the heavy elements, e.g. Cf, Ra, TRU.
Focused study and R&D on new or increased production of He-3.y p
Re-establish domestic production and supply of stable isotopes.
Robust investment into education and training.
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Isotope R&D

Initiated R&D effort on the development of new and improved isotope production techniques for 
research and applications in FY 2009; guided by NSACI recommendations

FY 2009 FOA and FY 10 awards
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Alpha-Emitter Production for 
Targeted Radiotherapy

Actinium-225
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Invest in coordination of production 
capabilities and supporting research

10
New Production Solicitation expected in March/April 2011



Produce Elements of the 
Heavy Isotopes

NP is the sole provider of research isotopes for super heavy 
element discovery research

– 22 mg of berkelium-249 produced as by product of 
californium production for collaborative experiment 
between U.S. and Russia leading  to the discovery of 
element 117element 117

– NP is supporting production of ~ 25 mg of Bk-249 for 
follow-up search to discover element 119 and 120

Established reliable supply of Cf-252 for Nation
– Supplies 97% of domestic market
– Developing plan for ensuring feedstock supply 

f i i l di i itiof curium, including some acquisition

Re-establishing domestic Am-241 production
for industry and researchfor industry and research
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Focused study and R&D on new 
or increased production of He-3

Helium-3 Shortage
! Established Integrated Project Team in March 2009
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Re-establish domestic production 
and supply of stable isotopes

Stable Isotope Purchase
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R&D Concepts for Modern Stable Isotope Separation Technologyp p p gy
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Education in Nuclear Chemistry 
and Radiochemistry

Collaborative project between LANL and the University of Missouri to do research in the production 
and application of radioisotopes
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Project at Pennsylvania State University to support re-establishment of a thriving graduate program 
in nuclear and radiochemistry 

Summer Schools in Nuclear Chemistry and Radiochemistry 
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Sponsoring and Participating in Symposia in Isotope Production  and Applications and 
Radiochemistry Education
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NSAC Long Range Plan 
Recommendations

Isotopes for the Nation's Future  A Long Range Plan 

M i t i   ti  di l  ith ll i t t d f d l i  d i l i t  Maintain a continuous dialogue with all interested federal agencies and commercial isotope 
customers to forecast and match realistic isotope demand and achievable production capabilities.

Coordinate production capabilities and supporting research to facilitate networking among 
existing DOE, commercial, and academic facilities.

Support a sustained research program in the base budget to enhance the capabilities of the 
isotope program in the production and supply of isotopes generated from reactors, accelerators, 
and separators.

Devise processes for the isotope program to better communicate with users, researchers, Devise processes for the isotope program to better communicate with users, researchers, 
customers, students, and the public and to seek advice from experts.

Encourage the use of isotopes for research through reliable availability at affordable prices.

Increase the robustness and agility of isotope transportation both nationally and internationally.

fInvest in workforce development in a multipronged approach, reaching out to students, post-
doctoral fellows, and faculty through professional training, curriculum development, and 
meeting/workshop participation.

Construct and operate an electromagnetic isotope separator facility for stable and long-lived 
radioactive isotopes.

Construct and operate a variable-energy, high-current, multi-particle accelerator and supporting 
facilities that have the primary mission of isotope production.
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Improved Communication

Workshop held August 5-7, 2008: The Nation's Needs for Isotopes: Present and Future
- !""#$%&#'()#*)#"#+,-,./#(",-0#12&'#)"3 4#'#)-&5()#"#-)61(-+'(.+'7",).-&(,2(.'#+,.48(+##'"(-+'(61-&&#+9#":

Establishing links of communications with federal agencies to understand needs and priorities
- ;#'#)-&(<2)0.+9(=)27*(,2('."67""($#'.6-&(."2,2*#"(#,6:(

>?@A(BAC5(?@A(DE(-+'(DFGHI(#",-%&."1.+9(DFG(*).2).,.J-,.2+($#61-+."$
- A@E(F+,#)-9#+68(<2)0.+9(=)27*(,2('."67""(G#3KL(DEMDDN!M?@?M?GNMOF!M;BFMD-/8MO2$$#)6#M2,1#)"9 8 9 * 8

- N2&.6.,"(.+*7,(4)2$(62$$7+.,8(.+(,#)$"(24(+##'"
- @NPE(<2)0.+9(=)27*(2+(Q23RR

Ch d NSAC t  t i iti  f  h t iti  d t  Charged NSAC to set priorities for research opportunities and to 

develop a long-term strategic plan for isotope production and development.

National Isotope Development Center to improve public relations with stakeholdersNational Isotope Development Center to improve public relations with stakeholders

Involved in DOE strategic planning of accountable materials; frequent meetings with NNSA, NE
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Both DOE NP and NIDC hosting meetings with industry 

Planning a Federal Workshop in 2011 to identify long term agency needs



Availability of Research Isotopes

Actinium-225 

Arsenic 72
Lead-203

Lutetium 177Arsenic-72

Arsenic-73 

Berkelium-247

Lutetium-177

Magnesium-28

Samarium-153
Beryllium-7 

Bromine-86

Californium-252

Selenium-72

Silicon-32 

Radium-223/Th-227
Copper-64

Copper-67 

Holmium-166

Rubidium-83

Tungsten-188/Rhenium-188

Yttrium 86Holmium-166

Iron-52
Yttrium-86

Zirconium-89

- Pricing policy has been revised: Unit cost instead of batch cost
Additi l b idi ti
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- Additional subsidization
- Bottom-up cost estimates
- Base research program at ORNL, LANL and BNL have been established



Other Isotopes

Actively working on/considering making other isotopes available in FY11
– High specific activity Gd-153
– Ir-192
– U-234
– Am-241

Moving Co 60 production from INL to IP– Moving Co-60 production from INL to IP
– Np-237
– U-233
– Sr-89
– Additional quantities of Ra-226
– Additional quantities of Ac-225
– NP is Increasing strontium-82 (Sr82 ) production for 

cardiac imaging in response to molybdenum-99 supply challenges
• DOE supplies ~ 75% of domestic Sr82 market
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Dedicated Facility

Current two facilities stewarded primarily operate in parasitic mode

NAS and NSAC both recommended dedicated facility

Landscape is quickly changing

Other Commercial entities are planning to build dedicated cyclotron facilities

Isotope Program is being successful in broadening suite of facilities in cost-effective 
manner

NP is encouraging development of proposals

Multi-energy, Multi-particle Accelerator for radioisotope production (Conceptual 
D l t)Development)

! "#$%&'()*'+,-./,'(01234,35'63,',78-3-9343:/':,38;14-35'758'5;12/7,':<09-19=
! >$%&''()*'(01234,35'63,'8/8-174/8',78-3-9343:/':,38;14-35=

%?$% ''# '@AB' 4'C*'D ')*'D 'E**'D 'DFG' 4'H**'D I! %?$%&''#;5'@AB'74'C*'D/.J')*'D/.J'E**'D/.K'DFG'74'H**'D/I=
Considering partnerships with industry

Need to complete cost-benefit analysis and study of potential business models

C f f
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Call for letters of interest anticipated in the summer


